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Sorting a pparatu s 



0 



The invention concerns a sorting apparatus for granular products 
such as peas, nuts, raisins and suchlike, with a detection system, a removal system 
. and a transport device, where said transport device is characterised by a sloping 
distribution surface over which said products are moved. 

In existing sorting apparatuses, serious problems can arise with 
5 separating off low-quality products and foreign bodies from the continuous stream 
of products, mainly due to the irregularity of said stream of products. 

This results in significant quantities of foreign bodies or low- 
quality products not being removed from the stream of products. 

Canadian patent 1 158 748 describes a sorting apparatus for 
) rad 10 active ores, in which said ores are moved over a curved plate. Said plate is 
equipped with channels through which the ores are guided towards a detection 
system. Said channels ensure that the ores do not move across the width of the 
Plate, so preventing them falling outside the range of the detector. The use of such 
channels has the disadvantageous consequence that only a limited capacity or flow 
rate of products to be sorted can be handled. Also, the construction of a plate with 
several channels extending alongside each other is complex and expensive, due to 
the plate being curved. Furthermore, the shape of said curved plate is such that in 
order to permit detection, it is also necessary to carry out a speed measurement or 
separate determination of the position of the products to be sorted, with the help of 
extra sensors, which increases the complexity of the apparatus and the risk of 
inaccuracies in its operation. 

The invention intends to overcome this and other disadvantages 
by proposing a transport device which enables substantially all low -quality 
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products and foreign bodies to be removed from the product stream in an efficient, 
fast and extremely accurate way, so that a high- quality product is obtained, with 
the loss of good products being minimal. Thus according to the invention, no extra 
position determination or speed determination for each product has to be carried out 
5 in the transport device, and furthermore the construction of said transport device is 
extremely simple, permitting it to process a higher flow rate of products to be 
sorted. 

To this end, said surface is convex over at least a certain distance, 
according to the direction of travel of said products, such that said surface has a 
1 0 curvature in the direction of fall of the products concerned, where said curvature is 
equal to or slightly smaller than that of the path which the products should follow at 
said surface, in free fall, independently of the surface. 

Advantageously, said curved surface has a decreasing curvature in 
the downwards direction. 

15 In a Particular embodiment of the sorting apparatus according to 

the invention, the apparatus has means for adjusting the curvature of said curved 
surface to match the type of aforementioned products. 

In a specific embodiment of the sorting apparatus according to the 
invention, said surface is a curved plate. 

20 The inve ntion also concerns the transport device itself, which can 

possibly be used in other applications. 

Other characteristics and advantages of the invention will be 
apparent from the following description of a specific embodiment of the sorting 
apparatus and transport device according to the invention; this description is given 
2 5 by way of example only and does not limit the scope of the protection claimed; the 
figures used below refer to the attached drawings. 

Fig. 1 is a schematic perspective view of a sorting apparatus 
equipped with a transport device according to this specific embodiment of the 
invention. 

30 Fi S- 2 is a schematic side view of said transport device and a 

vibrating table. 

In the various drawings, the same reference numbers refer to the 

same parts. 
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According to the present state of the art, products which, for 
example, have to be sorted in order to remove low-quality products or foreign 
bodies, are routed over a straight, downward-sloping plate. When the products 
have substantially just left the plate, the low-quality products or foreign bodies are 
5 removed from the product stream with the help of a detection system, that 
comprises, among other things, a camera, and subsequently a removal system, for 
example a compressed air device. 

When sorting the products, these are first individually inspected 
with the help of said camera, and subsequently removed from the product stream by 
10 means of, for example, said compressed air device whenever they do not meet the 
prescribed standards or requirements. The compressed air device is equipped with 
compressed air valves with corresponding nozzles, which enable a product or 
foreign body to be blown out of the product stream whenever such a valve is 
opened. It is therefore important to know the correct position and speed of each 
15 product whenever it passes through the zone where the detection system detects it 
so that the correct time and correct position can be determined when a product 
being examined is located at the aforementioned nozzles in order for it to be 
possibly removed. When the separated products do not follow congruent paths, so 
that when leaving the plate they do not, for example, move to a predetermined 
20 distance from said removal system, and thus the speed and position of the products 
vanes too much, it frequently happens that a low-quality product or a foreign body 
that is detected by said detection system cannot be subsequently removed from the 
product flow because its position with respect to the removal system is not correctly 
determined, and so the wrong compressed air valve is opened, or a compressed air 

2 5 valve is opened at the wrong moment. 

For most products, it has been found that when using a straight 
Plate, it is unavoidable that the majority of the products dance across said plate in 
an uncontrolled and irregular manner, and thus do not have paths that are congruent 
to each other, so that the aforementioned disadvantages occur. This particularly 

3 0 applies to foreign bodies that have to be removed, such as small stones. 

The sorting apparatus according to the invention comprises, as 
shown in fig. 1, in addition to a detection system 3, a compressed air device 4 with 
a series of valves with nozzles 4' and a transport device 1 supplied from a so-called 
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v,brat,n g table 2 o„ which granular products, such M> fcr 

ra,sms, are carried a,o„g. raese producB „ ^ fcy fte > ' * « 

*ansport devtce , with a downwarf s)optag ^ 2 , on whfch • 

a speed having a certain horizontal component . 

eroov ■ * J . meSUrfaCe l ' iSCOmple,eIySniooth -»»ou« any channels or 
grooves m the dtrection of trave, of the products t0 be sorted . ^ rf 

accordmg to paths in subtly the same way as „ou,d he the case if surface ■ 
were to be subdivided into channels parallel with each other. 

Said transport device 1 ensures that the products are routed 
oppostte the detection system 3 and the compressed air device 4, said compressed 
a. dev.ce bong iocated ,ower down. m order to permit effective intlion 
■ween sa, de.ect.on system 3 and the compressed air device 4, i, has been 
determmed ma, „ is necessary for said products to move a,o„g a known path with a 
known speed curve opposite both of said devices 3 and 4. 

berw * ACCOriin8iy,thetimein,e ™''— ^fcrmeproductato travel 

IZ7 : Mn ; m wUch ™ de,ected by ,he deM °" 3 - «- — 



constant. 

20 



berw „ „ diS ' m " ^ iileai ° n 01 m ° V ™ effl 10 ° f «* products 

between 20 and 150 mm, and should preferably be approximate* 70 mm 

Th= action system 3 can possibly al so interact with a reference 

25 the d " m ° re ^ 5 ' hat m ° Ve ^ •« *. width of 

he product stream, thereby examining whether foreign bodies or low-ouahty 
P-duc* , are contained in the product stream. ,f SU ch . body or ? . 

detected a s,gnal is passed to said compressed air device 4, which subsequently 
b W sard body or product 7 ou, of the product stream, by activating one or mor 

of the bodtes or produce, located opposite the detection system 3 and me 
compressed air device 4, al. fc.ow pahs congruent to each other, or a, least paths 
-hat can be determined beforehand, said paths extending in a direction substantially 
parallel to the aforementioned surface 1 •. The products 7 and , should preferably 
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h zz rir or "t ™ speed ourve in ,he *" ^ - 

system 3 and the removal system 4. 

removed u h " ^ " "°' ^ * **** b ° d * 1 « be 

removed, whtch can result in a low-ouality end product. 

5 Accordingly, the transport device according to the invention 

ensures tha, the products 7, 8 opposite said detection system 3 and opposite J 
-pressed a,r device 4 a,, Have a known position and preferably su bslal.y «n 
same speed curve. The downward-sloping surface , • of the transport device , aiso 
ensures .hatthe produc* 7 and 8, which „ moved w ftis ^ , 

.Zd^^^^ 

In order to prevent the products supplied from dancing over said 
«*» duHng thetr downwards movement, or in o mC r wotds, dancing up and 1 

leas, a certam d,s,ance » me direction of .rave, 10 of said products 7 and 8 

whole ,e ,„ ?° ' ' " PrefOTWy ^ ^ ' «"« m — -er the 

whole length, as shown in the drawings. 

Said surface 1 • has a curvature tha, approximates as closely as 
posstble to the free falling movement of the produc* 7 and 8, such that during L 

1 without the aforementtoned dancing movement occurring. 

surface .. • ^ b *"~ " Pr ° dUCB ^ and 8 and said 

surface 1 „ reduced by the convex shape, so tha, there is less braJcing of me 
produos 7 and 3 due ,o tHcion ta would be the case wtth a straight surfal £ 

2 I ,S 10 ^ *- "* SPMd **« - inwards movement of 

.he producu a, each poin, remains as tangential as possible to the surface ,• The 
curva.re of*, surface r in ,he direcion of .ravel ,0 of me producs 7 and 8 is 

follow a, satd surface 1 • in free fall, independen, of said surface 1 •. 

In fig. 2, me transport apparatus 1 of me sorting device according 

upphed by ,he vtbraUng .able wou!d follow i„depe„den,. y of the transport device 
1. ■* » fte absence of me lauer, in outer words in free faH, is shown by . dotted 
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line. The paths 9 therefore each have a parabolic traiectn™ ■ u- u 

7 or 8 has a differently oriented initial speed as ^ " T ^ ^ 

of the vibrating table , As can be J n fr J ^ atmg 

dewce i, £here wou]d ^ be certa ^^;;; eabsenceoftr -^ 

1 of the transport device 1 helps to prevent thi* • • . 

10 7 X „ "«"Jy equal to the thickness of a product 

7 , S, w,th a ve„ smai, distribution in . direclion ^ ^ ^ J ] 

In an advantageous embodiment of the invention „irf , 
device > essentially comprises . CU[ved "7° ^ SPOn 

which a, its bottom edge has a hori^tl, devil SL^TT? 5 ^ 
>"with ; hes,eepes,lope. The distance A should Preferably^e behvee^s a^j^g 
15 an, and more specifically is substantially 12 cm Thi s , „, 

ensured betv.eencachp.odnct^.^eL^J; " '° * 

th« ^ sunace l m a continuous manner durino 

»e downwards movement, without a dancing movement being able to occur As 

I J r 0dU : S SUPPBed * — — bating ~ 2 « 

» r 2 ; t inparticu,ar as ^ —- - * 

' , ' hK to ««• *a. when these products 7 8 leave 

sa,d surface 1 ', they all have the same ™ , . 

examined by the aforementioned detection svstem * * a 

the aforem^f ^ * ^ d are P° ssi bly removed by 

toe aforementioned compressed air device 4. 

5 The surface 1' accordingly has a • 

downwards direction. CUrVatUre in the 

In this way, at least 95% or more specif Ica l ly at least 99 s v of,, 
P-cts.Sareroutedinasubstantially continuous way 

In a Purred embodiment of the transport device 1 , according to 
) * mvention, m the direction of movement 10 of the products, the curved s i 
^ east partly, substantially the shape of a third-degree curve correspon ^ 
the following equation: y = cx + dx> + ex* with x «nrf * u • 
♦u j ; ' x Md y bein 8 the d splacement of 

the product ,„ respectively the horizontal and vertical direction. 
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In . particular embodiment of the transport device 1, according , 0 
e *e iatter comprises well-known means for adjusting the 

.he -face i t0 match the tyP e of products 7, 8 and the average speed w ilh which 
- Pro ucs 7, 8 come in contact with said: surface y. bm way , using J 
■near* the curvature can be constat adjusted so tha, the products 7, 8 conunually 

rirrr 1 —** Mni ~ ■ — • - *-* 

The surface 1 ■ of & ^ dBvice , 
urved ptate Said mea,s comprise adjustable supports for this piate, for exiple 
screw jacks. For th. sake of clariry, such means are no, shown in the figures ' 
Further, said plate, or a, least the convex surface ■ • of same is 
usual y manufactured from stainless s,ee>, p.astic such as Teflon, poiycarbonate 
«- ,ee, that has low adhesion and friction with the products ,„ be sorted, as 
used, among other dungs, for frying pans of the • Tefar brmd , or ^ 

flap 1 , wh- h • Ab ° Ve af ° rcmenti0ned «* 2 - a shghtly flexible 

flap . , whtch ,s mounted around a horizon*, axis and which, for example, consists 
of. Ptece „ rubber, .earner or plastic. Said axis is located above the end of the 

travel 10 of the products 7, 8. ,„ th is way, the products 7, 8 moving from the 

pu*ed shghtly upwards, and lets products through to said surface y without 
them having too high a speed. 

For the sake of clarity, the flap 1 1 is not shown in Sg. 1 . 

InCer,ainCaS = s ' wh = re ' 1 >=Producu.obesor,edconsistofslight.y 
25 cky matenal, such as certain types of raisins, i, is possible to use a j£ 

dev ce 1 „,d, a substa.UaHy straight surface , • ma, has a s.ope ang,e in reiation to 
<he honzontal of between 50- and 85-, more specifically of the order of 70- 

To further iUustrate the invention, a specific example is given of 

for peas and stonlar products as regards weight, shape and dimensions. 

In order to maintain a limited contact pressure between the 
products and the curved surface, a smaH horizontal acceleration a is imposed to the 
products by adjusting the curvature of the surface r so ma. the latter is smaller than 
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the curvature of a parabolic falling trajectory. 

For a falling trajectory of a product with a horizontal initial speed 
of v ox and a falling acceleration of g = 9.81 to/*, where t represents time 
x = v 0 „.t and y = (g/2).t 2 

When said small horizontal acceleration a is imposed, then by 
approximation x = v ox .t + (a/2).t 2 and y = (g/2)t 2 



After eliminating t, x = JI .v ox . + - y 

V9 . g 



The acceleration a can possibly decrease when Ihe product moves 
downwards, so .ha, the horizoma! acce.era.ion is substantial* equal «o 2 ero a. ft, 
J lowermost end of said surface. 

Supposing a = ao-k.t, 

a«x-v„ . JI.V7+2l. y .'jS. ( 2 y f 

V9 9 6 

In this case, y varies for example from 0 to 0.45 m, and for 
example v. - 0.2 m/s, g = 9.81 m/s', a, ■= 2 m/s' and k = 3 m/s>. 

In .his way, the curve for toe surface and the pati, of the products 
«ha, move over it, can be approximate! by a third-degree equation of the form 
y - c.x + d.x" + e.x>, where c, d and e are conslanls. 

In general, the surface 1 ' preferabiy has dimensions and a shape 
such fta. the heigh, of fall of me products varies from 0, m to ,.2 m, where for 
«ampte car, vary iron, 0.05 .o 0.8 m/s, g from 7 to ,0 m/s=, a from 0.5 .0 6 m/s> 
andkftomo.1 .o 10.*. More particularly, a can be between 2 and 4 m/s> and k " 
can be between 4 and 6 m/s 2 . 

In a preferred embodiment of the transport device of the sorting 
apparatus, according to the invention, the above eouation can be represented in the 
following way: x = Vy~( a + Vy"(p - y fiy % 
with a = 0,183533, p = 0,210526 and y = 0,064397. 

The invention is of course no. limited ,o (he embodiment of a 
sorting apparatus equipped with a transport device according .o fte invention as 
desenbed above ar,d shown in me accompanying drawings. For exampie, the upper 
par. of the plate can be flat, and can .hen gradually assume a convex shape 
downwards, ending in a short, substantially vertical flat part. 
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The sorting apparatus with the transport device 
pt.cn - also used for products such as potatoes, carrots, caunflowers deep! 
frozen vegetables or Suit, rice, dried fruits, coffee beans, etc. 

The vertical distance between the bottom edge and the top edge of 
*e surface r can for examp.e vary between 0., and 1.2 m , bu, is preferably 

construct a very compact sorting apparatus in comparison with existing sorting 
apparatuses, which for example use a conveyor belt. 

Instead of a compressed air device, the removal system can 

comprise another type of device fnrPv Qm «u , . 

of whi,h tn ■ mechanically-operated flaps by means 

of which foreign bodies or low-quality products cm 

Products can be removed from the stream of 

products by moving a flap. 

The aforementioned detection system preferably comprises , 
whrch traveis transverse* across me product stream, hut can also comprise a 
video camera or suchlike. 

The aforementioned vibrating table can be replaced by a conveyor 
e r another means tha, enables for the aforementioned products to be brought 
onto the transport device according to the invention. 
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CLAIMS 

1. Sorting apparatus for granular products (7, 8 ) such as peas 
ra.,ns and SU ch lik e, with a de,ec ti o„ s ySt em (3) , a remova, s stem (4 Z 
5 -spor. ev.ee (,), where the iatter has a s.oping dis,ri b „,i„ n ^ J 
wh.cn sa,d products (7 , „ are m oved, Caused ta tiat said surfac ( , 
-vex over a, ieas, a certain distance in the direction of trave, (,0, of said p od L 
(7 8), such that sa,d surface (r) has a curvature in the direction 

~ " » - iess than that of the path (9) which the prod a 

1 0 would follow at said surface (1 ') i n free fall a * Products 

c U ; in tree fall, independent of said surface (1 ') 

2. Sorting apparatus according to claim 1, characterised in that 
sa ld curved surface (1 , haS a decreasing curvature in tne downwards direction 

that 'H / SOrtmg aCC ° rding t0 Claim 1 ° r 2 > characterised in 

a said curved surface (!,, in the direction of movement (10) of the products (7 

4. Sorting apparatus according to one of claims 1 to 3 
characterised in that said curved surface n >\ i n *u a- 

. , J tace ( 1 ln the direction of movement ( 1 0) of 

sa,d products (7, 8), has a length of between 0 1 m and 1 2 m m I 
20 between 0.2 and 0.6 m, and preferably 0.4 m. 

5. Sorting apparatus according to one of claims 1 to 4 
a-ensed in that said curved surface 00 has a WontaI ^ ^ 

5 " 18 cm ' more specificaiiy ~ eiy 12 - *- - 

P*h (9 ) W1 h me ^ sIope wWch ^ products (?) wQu]d 
25 fall, mdependent from said transport device (1). 

6. Sorting apparatus according to one of claims 1 to 5 
charactensed in that it comprises means for adjusting said curved surface (1, to' 
match the type of said products (7, 8). 

0 ? " S ° rtinS aPPamUS t0 Claim 6 ' ^aracterised in that 

0 said means comprises adjustable supports for the plate. 

8. Sorting apparatus according to one of claims 1 to 7 
characterised in that said surface (1 ') is a curved plate. 

9. Sorting apparatus according to one of claims 1 to 8, 
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characterised in that said detection system (3) comprises a device for producing at 
least one laser beam which moves across the width of the stream of products (7, 8) 
and which can possibly interact with a reference device (6). 

10. Sorting apparatus for sticky, granular products (7, 8), such as 
5 certain kinds of raisins and suchlike, with a detection system (3), a removal system 

(4) and a transport device (1), where the latter has a sloping distribution surface (1 ') 
over which said products (7, 8) are moved, characterised in that said surface (1 ') 
is straight and has an angle of slope which is preferably between 50° and 85°, more 
specifically of the order of 70°, where said detection system (3) has a device for 
1 0 producing at least one laser beam which moves across the width of the stream of 
products (7, 8) and can possibly interact with a reference device (6). 

11. Sorting apparatus according to one of claims 1 to 10, 
characterised in that a preferably flexible flap (1 1) is mounted on a horizontal axis 
such that the products (7, 8) to be sorted are routed through said flap (11) to the 

15 surface (l«) of the transport device (1), where said flap (11) is preferably 
manufactured from rubber, leather or plastic. 

12. Sorting apparatus according to one of claims 1 to 11, 
characterised in that said surface (!') is manufactured from steel, stainless steel,' 
coated steel that has very low adhesion and friction with the products to be sorted 

2 0 such as is for example used for frying pans of the 'Tefal" brand, or plastic such as 
Teflon, polycarbonate etc. 

13. Transport device for granular products (7, 8) such as peas, 
nuts etc., which has a sloping distribution surface (1') over which said products are 
moved, characterised in that said surface (1') is convex over at least a certain 

2 5 distance in the direction of travel (10) of said products (7, 8), such that said surface 
(1 ') has a curvature in the direction of fall of said products (7, 8) equal to or slightly 
smaller than that of the path that the products (7, 8) would follow at said surface 
(1 '), independent of the latter. 

14. Transport device according to claim 13, characterised in that 
30 a preferably flexible flap (1 1) is mounted on a horizontal axis such that the products 

to be sorted (7, 8) are routed through said flap (1 1) towards said surface (1 '), where 
said flap (1 1) is preferably manufactured from rubber, leather or plastic. 
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